Given the nature of East Asia's economic structure, interregional exchange rate stability is an essential requirement for regional economic integration. One way to achieve exchange rate stability is for the region to adopt an anchor currency. However, the choice of potential anchor is a major question for policy planners. This paper examines the role of 5 major currencies as a candidate for an anchor currency in the East Asian region. In particular, the paper examines the dynamic linkages between a selected sample of East Asian currencies (Indonesian rupiah, South Korean won, Malaysian ringgit, Philippine peso, Singaporean dollar and Thailand bhat) with each potential anchor currency (the Australian dollar, Japanese yen, euro and U.S. dollar) As an extension to the analysis, we also include the Chinese renminbi as an alternative anchor to identify its importance in the sample of Asian countries.
INTRODUCTION
In the aftermath of the 1997 Asian financial crisis, East Asian economies started deliberations on a new financial architecture. Since then, East Asia has implemented a number of policies through advances in trade and finance which increased macroeconomic linkages and regional economic integration. Given the nature of East Asia's economic structure, interregional exchange rate stability is an essential requirement for the success of above policies. Theoretically, exchange rate stability can be achieved through a variety of policy options. The deliberations on a new exchange rate mechanism (ERM) for East Asia focuses on the feasibility of (i) single currency for the region (usually referred as ASEAN currency); (ii) a currency basket based on major trading partners 1 ; and (iii) an anchor currency for the region.
Support for a single currency for the region started in the post-crisis period with Malaysia and Thailand as major advocates for an ASEAN currency. However, the initiative for a single currency did not receive a nod in academic circles and policy makers as the region did not (and still does not) qualify as an optimum currency area (OCA), nor are there any serious plans in place to meet the necessary requirements for an OCA in near future (Masahiro Kawai 2010) . Hence, attention was diverted towards other alternative arrangements to reduce the exposure of regional currencies (and economies) from external shocks.
Researcher such as Kawai (2008; have also advocated for a currency basket for the region as a second alternative for East Asia to consider as a long-term currency arrangements, but little empirical evidence has been offered 2 However, the most significant change, which was not envisaged at the time of East Asian currency arrangement deliberations in 2003, was the emergence of China as a major player in world economies. The Chinese currency, renminbi, is now considered a . Thus, research to date has mainly focused on potential anchor currencies for the region.
In early 2000, some ASEAN (Association of the East Asian Nations) countries made a strong argument for the yen to be a common currency for the region. During the same period, the euro also emerged as a major and stable currency not only in Europe, but also in the rest of the world, reducing the importance of the yen in the Asian region (Eichengreen 1998) . Australia had also emerged as a major trading partner for East Asia. Asian region (Bowman 2005) . These events indentified both the euro, yen and the Australian dollar as potential anchor currencies for the East Asian region.
2 Thesecond possibility for future long-term ERM for East Asia is to have a basket or regional currencies. Williamson (2005) estimated weights for currency basket to be used by the region. Kawai (2008; advocated for the use Asian Currency Unit (ACU) as the supranational currency for the region.
major currency in the region. A huge volume of foreign exchange reserves in China provide a cushion to make the renminbi a stable currency as well.
An interesting question arising from this is whether the U.S. dollar's dominance endures in East Asia. Jeffrey Frankel (1995) in his piece "the exaggerated death of the dollar"
did not anticipated the possibility of any currency replacing the U.S. dollar as a reserve currency. He also viewed that "One national currency or another must occupy the number-one position, and there is simply no plausible alternative".
Given these developments, the purpose of this study is to investigate the dynamics linkages of each of the East Asian exchange rates with potential anchor currencies (the U.S. dollar, Japanese yen, euro, Australian dollar and Chinese renminbi).
Understanding these linkages is especially important for policy makers in countries such as Australia when designing monetary and exchange rate polices which address the challenges ahead of changes in global currency arrangements. With this objective in mind, this paper investigates the dynamic relationships between five major currencies (the U.S. dollar, Japanese yen, euro, Australian dollar and Chinese renminbi) and a sample of East Asian currencies (Indonesian rupiah, South Korean won, Malaysian ringgit, Philippine peso, Singapore dollar, and Thai baht).
To determine a possible anchor currency for the East Asian region, this paper uses Vector Error Correction techniques to determine the dynamic linkages between a sample of East Asian currencies with potential anchor currencies. We establish the anchor currency for the region through the improved test procedure recently developed by Yamamoto and Kurozumi (2006) to examine the long-run Granger non-causality between the variables.
Although the dynamics have changed, the empirical results of this paper overwhelmingly support the continued dominance of the U.S. dollar in the Asian region.
It is also interesting to note that the results of this paper find the yen and renminbi to be the least important anchors for the region.
The paper is organized as follows: Following the introduction, Section 2 provides a brief literature review. Section 3 describes the data and methodology while Section 4 discusses the results of the empirical model. Finally, section 5 concludes the paper.
Currency integration -recent developments and unresolved issues
The discussion of the formation of regional currency blocs may be linked to several factors including the end of the Bretton Woods system, followed by the liberalization of financial markets in emerging economies especially in East Asia, and finally the episodes of crises during the 1990's in many regions of the global economy. The discussion of the prospects of the formation of a single currency for ASEAN and an anchor currency in East Asia gained momentum in the aftermath of the 1997 Asian financial crisis. The research within this framework focused on investigating if East Asia satisfies the necessary conditions needed to be an optimum currency area (OCA).
If so, then a case for a single currency could be discussed.
However, a large body of research suggests that East Asia does not qualify to be an OCA. For example, Chow and Kim (2003) suggest that countries within the East Asian region are structurally different and thus are subject to asymmetric shocks. Hence, they argued that a common currency peg in East Asia would be more costly and difficult to sustain. It is therefore commonly believed that an anchor currency will be more suitable to the region rather than a single currency or monetary union. As a result, the research to date has largely focused on the appropriate choice of anchor currency for the region.
Prior to the Asian Financial Crisis of 1997, the U.S dollar occupied a dominant role in Asian Pacific currency arrangements; however, in the aftermath of the crisis, some East
Asian countries voiced their concern with a U.S dollar anchor and instead supported the establishment of an Asian Monetary Fund to be based in Tokyo. This raised expectations of the yen to take center stage in the Asian currency markets, especially ASEAN; hence, numerous studies focused on the possibility of the yen as an anchor currency for the region (Frankel and Wei 1994; Kwan 1998; Masahiro Kawai 2002; Bowman 2005 ). Frankel and Wei (1994) are considered the first to investigate the prospects of the Japanese yen as an anchor currency for the Asia-Pacific region; however, they only found support for the US dollar as the dominant currency for the region. They observed that some regional currencies had increased their reliance on the yen during the mid 1980's, but not to the extent that the yen could take a lead role in the regional currency market. At the same time, the euro emerged as a major and stable currency not only in Europe but also in the rest of the world, reducing the importance of the yen in the Asian region (Eichengreen 1998) . Kawai (2002) also observed that the international role of the yen was quite limited.
Contrary to these findings, Kwan (1996) estimated the weightings of the German mark and the yen in the currency basket for East Asia and found support for increased regional integration and for the yen to be a dominant currency in the region. Aggarwal and Mougoué (1996) and Zhou (1998) found similar support for the yen. An interesting result of Aggarwal et al. (2000) was a complete lack of support for the US dollar as a dominant currency using purchasing power parity based analysis of currency linkages.
Despite this, a common finding among researchers is that the US dollar has remained the governing currency in East Asia. For example, Kawai and Akiyama (2000) observed that the role of the US dollar as a dominant currency, which declined in the early 1990s, has been restored again in the post-Asian financial crisis period. Kearney and Muckley (2008) found support for the inclusion of the yen along with the U.S. dollar in a common currency basket comprising of nine Asian currencies. Chow, Kim, and Sun (2007) used a VAR model for a sample of Asian countries and two major currencies namely the U.S. dollar and the yen. The empirical evidence suggests a dominant role for the U.S. dollar for exchange rate determinations in the region even beyond the short run, while the yen played only a nominal role. They argued that the region can hardly be viewed as a yen bloc.
Mundell (2003) suggested that a currency anchor would be suitable for Asia, but did not agree with the view that an inside anchor (such as the yen or renminbi) would be a good choice. In his view, the yen does not qualify because of the inherent problems with the Japanese economy including macroeconomic mismanagement, a troubled banking system, and a track record of high volatility of the yen against the U.S. dollar from mid1980s to mid-1990s. He did not find support for the renminbi due to a lack of full currency and capital account convertibility at that time. Given the size of US GDP vis-à-vis Japan and China, Mundell also supported the use of the US dollar as an external anchor for Asian currencies. These trends encouraged researchers to focus their investigations on whether the Chinese currency could become an anchor currency for East Asia. Shirono (2009) examines the role of the Japanese yen, Chinese renminbi, and the U.S. dollar in East
Asian exchange rate determination. Using a 'gravity model' and data over the period 1999-2003 his findings do not support Japan to be dominant player in forming a Figure 5 Here currency union in East Asia. Comparing the welfare effects of a currency union, the paper finds that a currency union with China will generate higher average welfare gains than with Japan or the United States. The above discussion suggests that the debate over a potential anchor currency for the East Asian region is still unsettled.
The recent increased volatility in the financial market due to the global financial crisis, pressure on China to devalue its currency, and the debate in Asia to form a currency union or find an anchor currency to reduce the volatility in the currency market requires a reassessment of this issue. This is the main objective of this paper. We plan to investigate the relative importance of four potential anchor currencies namely, the yen, the euro, the U.S. dollar, and the Australian dollar for the sample of six Asian countries including Indonesia, South Korea, Malaysia, Philippines, Singapore and Thailand. As an extension to the analysis, we also include the Chinese renminbi as an alternative anchor to determine its importance in the sample of East Asian countries. The empirical findings of this paper suggest that the U.S. dollar is still dominant in the East Asian regions and no other currency (including the yen, euro, renminbi or Australian dollar) has any significant influence on determining the path of regional currencies.
Data considerations and Methodology:

Description of the Data:
Monthly exchange rate data has been compiled from the International Financial table 1 show that all variables are non-stationary at the 5% level of significance. The non-rejection of the unit root hypothesis leads to testing for the second unit root, i.e., a unit root in first differences.
The test results in first differences are also reported in table 1. All the series are I(1) or stationary in the first differences. The results based on the stationary alternative (ADF and PP) and non-stationary alternative (KPSS) in our exercise ensure that the results are , Indonesian rupiah, Japanese yen, South Korean won, Malaysian ringgit, Philippine peso, Singaporean dollar, Thailand bhat, and U.S dollar. In order to observe interactions with U.S exchange rate, the Swiss franc has been used as the base exchange rate, as it is widely regarded as a relatively stable currency during the sampled period and has been chosen as the numeraire currency in similar types of investigations (Frankel and Wei 1994; Baak 2001; Chow et al. 2007 ) .
The methodology used in empirical analysis in this paper includes estimating a vector error correction model (VECM) and performing long-run Granger causality tests.
However, some diagnostic tests such as unit root and cointegration tests of the data are needed before proceeding to the main analysis.
robust and are unaffected by the weak power of standard unit root test procedures.
Next, we perform cointegration tests to verify if the series have long-term relationship.
Insert Table 1 Here
Co-integration:
In order to explore the dynamic relationships between the variables, we test for co-integration among them. Since the exchange rate series are all integrated processes of order one, i.e., I(1), the linear combination of one or more of these series may exhibit a long-run relationship. The multivariate co-integration test based on the Johansen and Juselius (1992) method is used to test for these relationships.
We then use the test procedure recently developed by Yamamoto and Kurozumi (2006) to examine the long-run Granger non-causality between the variables. This procedure involves estimating the following n-variate, p th -order Gaussian vector autoregression (VAR) process
Where µ is a vector of constants, π is a coefficient matrix of lagged dependent
z X AUS JAP US EUR . In order to evaluate the robustness of our results, we also consider three additional specifications for t z : vectors against the alternative that r = q + 1. The trace and maximum Eigen value test results for these alternative specifications also find co-integrating relationships, but are not presented here for the sake of brevity
These results suggest one co-integrating vector in each specification and hence there exists a stable unique long run equilibrium relationship among anchor currencies with each East Asian currency.
Insert Table 2 Here 3.4 Vector error-correction model. Since the exchange rates in are co-integrated with one co-integrating vector, the following vector error correction model (VEC) is estimated to establish the long-run and short-run relationships between the variables. Furthermore, extensive research has revealed that temporal aggregation and systematic sampling may distort the dynamic relations and hence the causal inferences in low frequency data (Geweke 1978; Abeysinghe and Rajaguru 2004; Rajaguru and Abeysinghe 2008) . As a result, short-run Granger causalities observations may be imprecise and ultimately lead to incorrect conclusions; however, Ericsson et al. (1993) and Rajaguru and Abeysinghe (2008) found that while temporal aggregations alter the short run dynamics, long-run cointegrating relationships are still preserved. Based on this, only the long-run component of the VECM is finally focused on in this paper. In order to avoid degeneration of the variance covariance matrix of the estimator, we have used the recent Yamamoto-Kurozumi technique (2006) to test for significance of long-run Granger causality. In addition, we have also used the sign rule proposed by Rajaguru and .
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The results indicate significant structural break during our sample period. For the sake of brevity, we do not present the CUSUM test results here. They can be obtained from the third author upon request. The dummy variables included in the models are based on the CUSUM tests and the corresponding breaks are listed in Appendix table A1.
Abeysinghe (2008) to identify the genuine long run relationships between the variables of interest. 
The Yamamoto-
where T is the sample size, vec denotes the vectorisation of a matrix by constructing a column vector from a matrix by appending each column of a matrix and Σ is a consistent estimator of Σ , given by 
Results:
First we estimate the non-standardised beta coefficients for four different scenarios with our East Asian sample including -(i) the US dollar, the Japanese yen, the euro, and the Australia dollar; (ii) excluding the US dollar and including the Chinese renminbi; (iii) including both the US dollar and the Chinese renminbi; and (iv) excluding the Australian dollar but including the Chinese renminbi. These results are reported in Appendix tables A2-A5. However, for comparison purposes, it is important to measure the relative importance of each major currency in the sample of East Asian currencies.
To get a better picture, we estimate standardized beta coefficients for the above four (2008) show that the long-run equilibrium holds if the sign of i α is opposite that of sign of i β . The empirical sign rule proposed by Rajaguru and Abeysinghe (2008) is if the estimated adjustment coefficient appears with the correct sign and is statistically significant then it reflects the underlying genuine causal relationship in the non-aggregated form. If the coefficient appears with the wrong sign (and is statistically significant) then a causal distortion may have occurred and the corresponding variable may be treated as weakly exogenous for the purpose of contemporaneous conditioning. Table 3 reports the results of standardized beta for the sample containing the U.S. dollar, Japanese yen, euro, and Australian dollar. These results suggest that the U.S. dollar has the highest weight for all sample countries (Indonesia, South Korea, Malaysia, Philippines, Singapore, and Thailand) relative to other potential anchors namely yen, euro and the Australian dollar. The euro has some influence on sample currencies but its weight is extremely low as compared to the U.S. dollar. Given that the yen has a negative beta for the ringgit, peso and baht, the Japanese yen may not have any significance influence on these currencies. Similarly, the Australian dollar can be ruled out to play any role in the determination of the ringgit, peso, and Singapore dollar as it has a negative or statically insignificant value for betas against these currencies.
Given the attention the Chinese renminbi has received lately, as an alternative scenario, we include China in the list of potential anchors for the region. However, to isolate the strong influence of the U.S. dollar as suggested in Table 3 , we drop the U.S. dollar from the list of potential anchors. The results are reported in Table 4 . Interestingly, the Australian dollar becomes a significantly important currency for the region for all countries except Thailand. In the absence of the U.S. dollar, the euro also seems to influence the Thai bhat. The Japanese yen has gained some importance with showing significant beta values for the Koearn won, Malaysian ringgit, Philippines peso, and the Thailand baht. However, based on beta values, the yen is still least important to influence any regional currency within the sample. It may be important to note here that the Chinese renminbi has a negative or statistically insignificant beta for all currencies except the Thai baht.
Insert Table 3 Here   Insert Table 4 Here
As a third alternative, we include the U.S. dollar along with China. The results reported in Table 5 are consistent with what we obtained in Table 3 , suggesting that the U.S.
dollar is a dominant currency in the region followed by the Australian dollar. The Japanese yen is again the least important player in East Asian currency markets while the Chinese renminbi has no significant relationship except for the Korean won. An interesting finding seen in Table 5 is that the Australian dollar is more important than the US dollar for Indonesia.
Finally, we remove the Australian dollar from the analysis to isolate the influence of the Australian dollar and to focus on the remaining currencies. The results are reported in Table 6 . Again, U.S. dollar turns out to be the most significant currency for the region.
The Euro seems to have gained some importance while the yen is still least important.
Similar to previous cases, all beta coefficients for the Chinese renminbi are negative except for the Korean won. The beta is not only positive and statistically significant, but after the US dollar, the renminbi seems to have more influence on the won then the euro and the yen.
Insert Table 5 Here   Insert Table 6 Here
Although the results obtained in this empirical exercise are very interesting, they are contrary to some earlier studies such as Frankel and Wei (1994) , Aggarwal and Mougoué (1996) , Kwan (1998) , Zhou (1998) , Kawai (2002) , and Bowman (2005) . However, the results of this paper are consistent with Chow, Kim, and Sun (2007) , Quah, Crowley and Ismail (2010) , and Bracke and Bunda (2011) who found support for US dollar as a dominant currency for the East Asian region. We note that the discussion of anchor currency that reemerged in the aftermath of the 1997 Asian financial crisis led many experts to believe that the Japanese yen had become very strong in the region and anticipated that the yen will replace the U.S. dollar in the years to come (see for instance Aggarwal et al. 2000) . This is usually referred as the emergence of a yen bloc. At the same time, the launch and a rapid stability of the euro reinforced its strength not only in Europe, but also in East Asia, as Europe is a major trading partner in the region. Later, in early to mid 2000, The Australian dollar gained significance and became almost at par with U.S. dollar. Australia, being a major trading partner in the region as well as part of the region, had its currency (the Australian dollar) tipped as a possible anchor for the region, known as koala bloc (Bowman 2005) . The results in this paper do not support any of these hypotheses. The yen and euro have turned out to be the least important currencies in the region. The Australian dollar shows some importance, but overwhelmingly the U.S. dollar is still the dominant player. These results are consistent irrespective of the sample we select. The only case where the Australian dollar is dominant is when the US dollar is not included in the sample. This shows the dominance of U.S. dollar in the regional currency market.
Conclusions:
The East Asian region has experienced major policy shifts in the aftermath of the 1997
Asian financial crisis. The main objectives of the new policy paradigm are to reduce exchange rate risk exposure and to achieve more currency and financial stability. These are consistent with the deliberations under the New Financial Architecture for the region. The academic literature has suggested alternative ways to achieve exchange rate stability in the East Asian region which varies from a single currency, or a basket, or an anchor currency. However, most of the discussion has been to identify a potential anchor currency for the region and it is widely believed that an anchor currency is the best option for the region. The issues received further momentum in the wake of weakening of the US dollar in the global market in the post-global financial crisis period and the emergence of China as a major player in the region.
The speculation for a potential anchor currency varied from yen block, to euro block as well as a possibility of the Australian dollar (or koala block). Within this perspective, this paper has investigated the future role of the U.S. dollar in the region. The findings of this paper suggest that U.S. dollar still has a major role in the regional currency dynamics. The results are robust with alternative scenarios evaluated in this paper.
This paper finds that Japanese yen has lost its superiority and has the least influence in the determination of regional currencies. The euro is also found to be the second most important currency to have an impact in the Asian regional currency market. An interesting finding of this paper is that the Australian dollar is more important that the US dollar the Indonesia. Note : *, ** and *** denotes the rejection of null at 10%, 5% and 1% respectively. Results from this analysis show that all three measures of the Euro are highly correlated. The convergence of all three measures can also be observed just before the release of the official Euro on January 1 st 1999. As a result of an almost perfect correlation of movements and the convergence of all three measures, it can be said that the selection of any one particular measure will not significantly affect the outcome of the analysis; therefore, the weighted average method using a narrow definition of trading partners (Ex i, EURO (Broad)) has been selected simply based on the fact that it offers the smoothest transition from the proxy Euro to the actual Euro exchange at Q1 1999. That is Euro Proxy,t0 -Euro Actual,t+1 has been minimized.
